I. INTRODUCTION
In a design of satellite communication systems most importantly at Ku band and above propagation impairment such as gases, rain, cloud and scintillation are major concerned in propagation link [1] . These impairments affect the quality and accessibility of radio wave signal service. Although, the dominance of rain attenuation cannot be underscored, others propagation losses must also be considered in the design of earth-satellite links [2] .
Just as described in the previous works troposphere comprises of free electrons, ions, and molecules that interact with radio waves are strongly dependent on frequency, therefore, as the frequency increases at both uplink and downlink, the attenuation effects also increase [3] [4] [5] [6] .
Total attenuation is predicted to be quite severe in tropical climates in some West Africa countries because of high amount of rainfall in the region. Standard performances could be a problem to accomplish in these regions because lower atmosphere is cloudier in tropical region than temperate region [7] .
II. TOTAL ATTENUATION DATA SOURCE
West Africa constitutes of seventeen (17) major members countries in Africa with population density of about 287 million as shown in Figure 1 . Also, figure 1 depicted Nigeria Communication satellite (NigComsat II) signal set up at longitude 42.5º E and latitude 0.00º N. The satellite location was in Ethiopia at a height of 35,786 km. Data obtained from ITU-R study group 3 data bank were used as input parameter to compute the total attenuation for all the selected locations.
Daily, monthly, and yearly mean measured data of surface temperatures, pressure, and relative humidity, have been used as input parameters for the study of tropospheric scintillation fade, Cloud, gases and rain loss, in West-Africa. All four impairments were calculated along earth-space paths for frequencies between 10 to 50GHz. Matlab 7.0 was used to implement the equations in the procedure of ITU-RP [8] valid for frequencies between 1 GHz and 350 GHz as shown in eq. 1:
where P = Time percentage, A T = Total attenuation A g = gas attenuation, A R = Rain attenuation, A C = Cloud attenuation and A S = the signal fade due to scintillation. Table 1 show result of total attenuation for 0.01 % unavailability in an average year that is for both uplink and downlink at C-band (6/4), Ku-band (14/12), Ka-band (30) and V-band (50/40) GHz frequencies respectively in West Africa. It can be noted that the lowest value is at C-band which gradually increases at Ku and Ka bands while the highest values of total attenuation is experienced at V-band for all the locations.
III. RESULT AND DISCUSSION
For the downlink frequencies; 99.99 % availability is possible in the following stations as total attenuations are very low; it ranges from Mauritania with 0.189 dB to Togo with 0.610 dB at 4 GHz. At 12 GHz it ranges from 0.593 dB (Mauritania), exxept at Togo (14.955 dB), while at 40 GHz it ranges from 7.034 dB (Mauritania) to 110.44 dB (Togo).
These results reveal consistently that total attenuation is generally high in countries like Togo, Ghana, Benin, Ivory Coast and Nigeria (as indicated with red colour in Table 1) than countries like Mauritania, Niger, Mali, Carpe verde, Gambia, Senegal, and Guinea Bissau (as indicated with yellow colour in table 1). Nevertheless, at V-band, total attenuation could become a serious problem for earth-space satellite link in West Africa.
For the uplink frequencies; 99.99 % availability is impossible in some locations as total attenuations are very high; it increases from Mauritania (0.240 dB) to Togo (2.215 dB) at 6 GHz. At 14 GHz it increases from 0.840 dB to 20.393 dB, also, at 30 GHz, it increases from 4.150 dB to 76.769 dB. However, at 50 GHz, the increase is from 11. 50.0 dB to 139.640 dB. The uplink results demonstrate constantly that total attenuation is more severe (more than 100 dB) in the countries like Togo, Liberia, Ghana, Benin, Ivory Coast, and Nigeria.
It should be carefully observed that all these countries are in the tropical region where rainfall is very high and therefore may experience more fade of signal due to the presence of rain, cloud, oxygen, and water vapour even in clear-air (where this is no rain) conditions. IV. CONCLUSION Total attenuation impairments had been investigated at C, Ku, Ka, and V for both uplink and downlink frequencies bands for 17 location in West Africa at 0.01% unavailability of an average year. The data used is base ITU-R study group 3 data bank. At 0.01% unavailability the results suggest that 99.99 % availability is possible at Cbands (both uplink and downlink) in all the 17 nations in West Africa. But at Ku, Ka and V bands, most location especially those in the tropical zone could experience a signal fade out due to total impairment during rainy and even in clear-sky conditions. 
